Carvedilol, a new vasodilating beta adrenoceptor blocker antihypertensive drug, protects endothelial cells from damage initiated by xanthine-xanthine oxidase and neutrophils.
Oxygen radical mediated endothelial injury plays an important role in cardiovascular disease. Carvedilol, a new beta blocker and antihypertensive agent, has been shown to have antioxidant activity. The aim of this study was to determine whether carvedilol protects oxygen radical induced endothelial injury. Cultured bovine pulmonary artery (BPAEC) and human umbilical vein endothelial cells (HUVEC) were used and oxygen radicals were generated by xanthine-xanthine oxidase or phorbol myristate acetate (PMA) activated human neutrophils. Cell injury was assessed by lactate dehydrogenase (LDH) release and cell death, or 51 Cr release from prelabelled BPAEC. The electron paramagnetic resonance (EPR) spin trapping technique was used to detect the amount of radical spin adducts formed in cell lipids. Carvedilol dose dependently inhibited xanthine-xanthine oxidase induced LDH release from BPAEC and HUVEC, with IC50 values of 3.8 microM and 2.6 microM, respectively, and significantly reduced cell death by xanthine-xanthine oxidase. Other beta blockers tested (propranolol, labetalol, pindolol, and celiprolol) showed a mild effect or no effect at all. Increasing the time of pretreatment with carvedilol enhanced its cell protective effect against oxidative stress. Carvedilol also protected BPAEC dose dependently from PMA activated, neutrophil induced cell injury. Carvedilol had no effect on xanthine oxidase activity. EPR study confirmed that xanthine-xanthine oxidase induced the formation of lipid derived radicals in cell lipids and carvedilol scavenged free radicals, as indicated by the decreased EPR signal. Carvedilol protects endothelial cells against oxygen radical mediated cell injury and death by scavenging free radicals. The prevention of oxidative injury to endothelial cells might potentially contribute to the clinical beneficial effects of carvedilol as an antihypertensive agent.